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Overview of Lecture 

� Classify compounds based on elements
� Show bonding in simple molecules
� Drawing structures of molecules

Covalent Compounds

Covalent Compounds also called:
� Molecular compounds
� Non-metallic compounds

Formed from combination of non-metals

Types of Elements

Metals

  Non-metals

Binary Compounds

1) Classify each of two elements as:

Metal or Non-metal

� Metal  +  Metal  →  Metal

� Non-metal  +  Non-metal  →  Non-metal

� Metal  +  Non-metal  →  Ionic

Covalent Bonds

Covalent/Molecular compounds held together 
by Covalent Bonds.

� A Covalent bond is a sharing of electrons. 
(All atoms contain electrons).

� Each atom has an ideal number of bonds 
that it wants. We can determine this value 
from the periodic table.



Ideal Number of Covalent 
Bonds
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Diatomic Molecules

Diatomic Molecules contain 2 atoms.

� H
2
: H�H

� Br
2
: Br�Br

� H Cl: H�Cl

Multiple Bonds

For some molecules, more than one bond is 
needed between atoms.

� O
2
: O=O Double bond

� N
2
: N�N Triple bond

� C
2
: NO!! Quadruple bonds don't 

occur.

Water

� Oxygen (O): 2 bonds
� Hydrogen (H): 1 bond
� H

2
O

H�O�H

H�H�O

Correct

WRONG !

Too Many
Bonds on H

Not Enough
Bonds on O

Ammonia

� Nitrogen (N): 3 bonds
� Hydrogen (H): 1 bond
� NH

3

N HH

H

Methane

� Carbon (C): 4 bonds
� Hydrogen (H): 1 bond
� CH

4

C

H

HH

H



Carbon Dioxide

� Carbon (C): 4 bonds
� Oxygen (O): 2 bonds
� CO

2

O=C=O

Representations of Molecules

� Computer-generated
� May be interactive (3D)

� Lewis
� shows all atoms

� Stick
� Convenient for large organic molecules

Vanillin Vanillin - Lewis

Drawing Stick Structures

Start with
Lewis Structure

Remove all H atoms
and Bonds to H

Drawing Stick Structures (cont.)

Remove all C atoms, but keep bonds



Isopentane

Stick to Lewis

Given
Stick
Structure ...

Add C
to ends
of each bond

Add enough
H atoms
so each

C has 4 bonds.
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Multiple Bonds

Given
Stick
Structure ...

Add C
to ends
of each bond

Bottom 4
C atoms start
with 3 bonds,
so only need

1 H atom.

Summary

� Classify elements  � Classify compound
� Covalent: Use ideal bonding numbers to 

determine formula and structure
� Stick Structures: Useful for large organic 

molecules and rings.


